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(57) Abstract 

5,11-Dihydrodibenz[b,e][l,4]oxazepine derivatives such as 

(R)-(+)-5, 1 1 -dihydro-5-[l -(4-melhoxyphetiethyI)-2-pyrrolidinylmethyl]diben2[b,c][ 1 ,4] oxazepine or 
(RH + )-5,ll-dihydro-5-{l-(4-fluorophenethyl>2-pyiroIidinylmethylldibe stereoisomers or them, pharmacologically 

acceptable salts of them and hydrates thereof; and drug compositions containing them. These compounds exhibit an excellent activity of 
improving the motor function of the digestive tract without any adverse effect 



Y. 

(5 7) mm 



(R) - (+) - 5, 1 1 -^k Kp- 5 - CI - (4 -J h + ^7x^f;b) 
-2-fDU ^f^/) Cb, e] CI, 4) *4-iMffc:>«> (R) 

- (+) -5, 1 l-^tKo-5- CI - (4-7AtD7xW) - 2- 
t°n«J V=-)\,* T)V\ itOV Cb, e) CI, 4] **1fi?t 0 5, 
1 l-^tKo^>'/ Cb, e] CI, 4] **iMf *<D±LWm ; 
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5, 1 l-i?tKo-W/ Cb. e3 CI. 4) *4"tr-trt° >I£4|fr&a<ft 

iMM£HH£tt&<0 J: 9 ttlWfeftO^Xtt^ RFttltJcWffltt 5 , 1 1 - V t Ko 
v-O-V Cb, e) CI, 4] e aiS^W 

ffliUi, a-o 0 4 0 4 3 5 9 A 1 5, t l-^tKoi? 

Cb, e] CI, 4] f-T^t'>»3WW<HIMril^LTa»?tt*W-r* 
*;l/-/r)Aft^«lt tTWfflT'^St^^tlTO^So X. 
(Quinn, P. £) > Brit. J. Pharmacol 1994, 112(Suppl. ), Abst 573P RZfV 
UX«s>(Wallis R.M.£) . Brit. J. Pharmacol 1994, U2(Suppl. ), Abst 574P 
(C<i, ±%m&fc(D— mX'3bZ> (S) - 5- CI - (4-> ^->7i-;l/) x. 
*M fn'J v>- 2 -'f/Mf^ -5, 1 l-'>'tKoy^>7 Cb, e ) 

ci, 4] ^T4ft°> vu>r>»!a*<i^«©i»**w-r*ct*Hj^urc^<» 
m&n-rz c w<^c-ot*o fee 

So co«i:«5^jsi<o»*ii«. fit3'i>», mth. ±mm. mmm. tern* 
mm, mitmmmmmmm, ummmmm. mum. vtt&m, tao-om. 
mvm. m.mwffimte£frmi^tiTi^o l^l/«c*^> znzmmt. 
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f£Bfl©B8^ 

jfttfttt»l!E4SI»«cWS»"C*5i:lll#$nT^* [Am. J. Gastroenterol., 80, 
317(1985), Gut. 28, 1609 (1987), J. Clin. Psychiatry., 48, 388 (1987), 
Pharmacol. Ther., 60, 121 (1993)] 0 LfrUtt*^ A + 

©£*. Tfe-AS:3; CI) TS$n5fb^, M?a^ttni:*^'>OA^ + * 
l-ytKo^r/(b, e) CI, 4) *©:fcfcfl1?fe 
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R 5 



[I] 

-O (CHi). 0-£ (nteL 2X12 3) R s tt**{R-?-Xttk Kn 

*i/m&mL, R* StfR 5 {il^-Xli^oTTK^^Xfit KD + i/»^a 

u *mtmm<Dim 

±ie— [I] Cfcl^R 1 . R 2 ©/>ny>Rftttli, 7»*W, 
*->i6tp©^jRl — 5©fi»T^3*->*. -O (CH 2 ). O-Itttl^ 

m*. eft*.©?*,. ^oy>®^tUTii, 7- y mm^« : ^L<, i&& 

♦RlSTtts -JRS; CI) fC*?HT % R 3 % R 4 &0'R S *<**«f-fC**© 

##*Uv, R 1 MR 2 ttra-XttlWCoTTKJIfJS^ A 0 y>nf 

XliffittT/lo R' £R 2 ^H^trTkttW^itt&^l^©^ 

3 



WO 97/33885 



PCT/JP97/00754 



tt&ZtlZ (R) - (+) - 5, 1 l-yhKo-5- (I - (4- / h + -> 
7x^fW - 2 -t°u>; ;M*JlO xX>>/ Cb, e] Cl. 4] 3j-*lf 



X, (R) - (+) -5, 1 l-ytKD-5- (1- (4-7;^D7x^ 
-2-\iu*)i?-)Vt*)\A ifO / Cb, e) Cl, 4) **1H?t 0 >. 

*&mt&fo ci) ©«a^»c^«*n*stUTtt. ^ 
<b7K#^. ess^. u >mmm<z>im& mw&) *mm&, nmm. 77;^ 
-?w>&£> u>^sftig. is^s^ ->^.^m^ 7^^ 




0 



4 



WO 97/33885 



PCT/JP97/00754 

t* 



R 3 




R 8 



[II] [I] 

ess*, r' &vr 2 it, m%ztmcx'$>*). xitmmm^ juwct-. xt* 

3*XJSH 1 «&-ro CCT% R 3 . R* RVR 5 frTkmm^X'&ZVtm&L^o ] 

*b#8) Cin »«E«t>ifi»©ffftT, ±3B-HB^ Uin T'«£*l£^oy 
Wb1fc<h£l££-t£Sc<!=CJ;*K *WM4t&to CI] ^itfa^t^T'^^o 

h'f©7^ Km. fh7tKD77>, yx^^jc— f/K i****^ 1, 2 

{gfflT*££ 0 Bijiai£g£bTli. Tfc^b^hU^A, TK^b^U^A. U^A 
^vynf;l/7; H\ n-^f ;MJf ->A> thU^iy h*-> h\ #VOA 

cnn s^'iMSo^iii. -fb^ cm ©tejaacatLT, ^n-r 
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fffiaSX£:©^l*trffll^lt^ CIH Ji4M91©^fe [J. Med. Chem. . 7, 
609 (1964)] K«k9 o 

±K— «5£ CIII) -C«*tl*^oy>fbtttt, &«D©^F& [EPO 
4 0 4 3 5 9 A 1*] K*l;-C»ire£*o 

(EPO 4 0 4 3 5 9 A 1 W Tetrahedron, 37, 2173 (1981)) 0 

mm, mm. wm\. ^o^m ^ 

T(i. x?o-x. ^?b-x> ^u?. ->U*7. -tryUD-x, > 

f-yU-tr^n-x, X*— Hf7*->, xf U>^'j3-;k !j?ijxfu>yij 
ru-bU>. *^i&fl§te £ft5o 

otic *ftwzmm&L wfkM&.vmnM^&*) > M.#mc®,w? * 
cnjfifli i ) 

6 0 %7kmit+ h'J^A (5 2 0rag, 1 3 mmo 1 ) £^rthi-^;UTi5fci£ 
*;Ux;l/**-> K (5 5 ml ) CSiBU 5, 1 1-^hKo^ 
>7 Cb, e) CI, 4) sMMMflf:/ (2. Og, 1 Ommo 1) ^Dx., S 
SROTSfcT. £fi"C4 0#Pi58IF#U/io wO«iKC (S) - ( + ) -3-* on 
- 1 - (4 -/ h + ">7x*^) tT^U ^> ( Co) D Z5 = + 1 0. 1° (c 
= 1. 2, jc* /—;!/) ) (3. 1 g> 1 2 mmo 1 ) <Di>/ f;^M»+-> K 
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(1 Oml ) mifcZMTLT^X' 1 4B#Hk 4 0 °CT' 6 mfflMW Ltz 0 SUBA 

dttU mk^^t^^ry (1:2) ©M£^&TigiiJbT&j&£$EE@* 
U (R) - (+) -5, 1 l-ytKD-5- (1- (4-n + ->7x^f 
vi/) - 2 - £ o 'J i?/<y/ Cb. e) CI. 4) **-tf-tr L°> 

(2. 9g> Tfl%)^tfeift^tlt^, 
[a] D 2S + 3 5. 4° (c= 1. UEt OH) 
IR (film) i/„. cm-': 1610, 1515, 1490, 1465, 1350, 1300 
FAB/Ma s s : 415 [M+H] + 

NMR(CDCh) 6 : 1. 57- 1.87(4H, m), 2. 20-2. 30( 1H, m), 2. 47-2. 58(1H, m) , 
2.73-2. 79 (3H, m), 2. 99-3. 10(1H, m), 3. 19-3. 22(1H, m). 3.35(1H, dd, J= 
9.4. 13.0Hz). 3.8K3H. s). 4. 10(1H, dd, J=3. 6, 13.0Hz), 5.2K1H, d, J= 
11.7Hz), 5.33C1H. d. J=11.7Hz), 6. 72-6. 85(3H, m), 6.86(2H, d, J=8.7Hz), 
-6. 92-7.20(3H, m). 7.14(2H. d. J=8.7Hz), 7. 20-7. 35(2H. m) 

TtmfrVr (CnHnNiO:) 

mmm (%) : c, 78.23; h, 7.29; n, 6.75 

mm (%) : C, 78.13; H. 7.59; N, 6.57 

i*mm 2 ) 

(R) - (+) -5, 1 l-i^t Ko-5 - Cl - (4 -/ h+<>7x*f;l/) 
-2-t J D'Ji?^;Mf;l/) if<>'/ Cb, e) Cl. 4) **U-trt°> 
(2. 9g, 7. Ommo 1 ) (Ditfuu/ 9> (2 Oml ) i£ifctwfi&ft]*£ft:zK 

m*-?>7uu/ ? >£i?x.*jujc.-Tj\s<Dm.&mmfr*n&£kL. (R) - (+) 

-5, 1 1 - i>t Ko-5 - Cl - (4-^ hty7x^f;W -2-t°D'Jy 
-Jls/f-M ^O'/ Cb. e) Cl. 4 ) t°>t&mi& (2. 9 g. 

9 3 %) U XA H B B i LTI#/c 0 

M .£ : 1 7 3 - 1 7 5 ^ 
(a) D 25 4- 2. 5° (c= 1 . 0. E t OH) 
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IR (nujol) u mtx cm"' : 2390. 1510. 1490. 1465. 1255 
FAB/Ma s s : 415 [M+H] + 

NMR(CDCh) 6 : 1.85- 2.40(4H, m), 2. 68-3. 68(5H. m). 3.80(3H. s). 3. 
84-4. 02C1H. m). 4.26UH, dd. J=13.9, 8.3Hz). 4.68(1H. dd. J=13. 9. 4.8Hz), 
5. 17(1H. d. J=12.3Hz). 5.30(1H, d. J=12.3Hz), 6.76-6.95 (5H. m). 6.97-7. 
20(5H, m), 7. 20-7.40(2H, m), 12. 65-12. 95( 1H. br) 

TtmfrVr (C 2 7H3oN 2 0 2 • HC 1 • 0. 1H 2 0) 

wms. (%) : c. 71.62; h. 6.95; n. 6.19 

mm (%) : C, 71.45; H, 6.95; N, 6.39 

mmm 3 ] 

6 0 %fcmti- h 'J (4 0 0 m g , 9. 9mmol) tttto^— r;l/T'gfe 
&Ltz'&. : J* -f-;Ux;U*+-> K (4 0 ml ) KS&SU 5. l l-i?tKni? 

Cb. e] CI, 4) **lH2?fc 0 > (1. 5 g, 7. 6mmol)£ftl;t. 
SBR»H«Ts M-Cl^f««^Lfeo w©«ttK (S) - (+) 
-1- (4-7/^P7x^f^) bXU/> ( (a) D 25 =+9. 5° (c = 
1. 0, x-9J-)V) ) (2. 2g, 9. lmmol) O^yf^W+yK 
(1 0ml ) f§«t^?STL/Tm^-C4 BRa8t#Lfc 0 'NC&AU 

t^**> (1:2) ©iB^*Jtt-C»aUT«a*«EEffl*L. (R) - (+) 
-5,11 - >'h Ko- 5 - C 1 - (4 -7;M*o:7i*f-;l/) - 2 -fc°a'j v 
S^y*/ Cb. e) CI, 4 3 7MHHffc°> (1. 4 g, 4 4%) 

Ca)D 25 + 3 9 . 5 ° (c=l. O.EtOH) 
IR (film) v... en)" 1 : 1600, 1510. 1490, 1460, 1300, 1265, 1220 
FAB/Ma s s : 403 [M+H] + 

NMR(CDCU) 5:1. 55- 1.94(4H, n). 2. 15-2. 31( 1H, m), 2. 45-2. 53( 1H, m), 
2.67-2.90C3H. m), 2. 95-3. 12( 1H, m). 3. 12-3. 26( 1H, m). 3.36(1H. dd. J=9.3, 
13.0Hz). 4.06(1H, dd. J=3. 6. 13.0Hz). 5.2K1H. d, J=11.8Hz), 5. 32( 1H. d. 
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J=11.8Hz), 6.70-6.88 (3H, m), 6. 90-7. 20(7H, m). 7. 20-7. 37(2H, m) 7tm 
ftffi (C2 6 H27FN 2 0) 

Slfttt (%) : C, 77.58; H, 6.76; N, 6.96 

mmm (%) : c. 77.28; h, 7.02; n, 6.89 
immm 4 ) 

(R) - (+) -5, 1 l-vhKo-5- (l-(4-7;l/to7xW) 
- 2 - t°o 'J -y-JU/ ^>'/ (b, e) CI, 4) 5f**"tftf> 

(1. 2g. 3. lmrao 1) ©^^od^^> (1 0ml ) ^Mftlto 

m&T*b>ti?^r>i'*-TJi>a>m&i&mfrzm6&\s. (r) - (+) -5, 

1 l-^'tFD-5- Cl- (4-7;l/tD7x^f;l/) — 2 — h°P 'J 
*M *<>V Cb, e) Cl. 4] **1f"tft 0 >£&£ (1 . 2g, 8 7%) 

US : 1 7 2 - 1 7 5t 
CcO D I5 + 6. 0° (c= 1. 0. E t OH) 
IR (nujol) cnr 1 : 2390, 1510, 1490, 1465, 1220 

FAB/Ma s s : 403 [M+H] + 

NMR(CDCls) S : 1.85- 2.37(4H, m), 2. 68-3. 70(6H, m), 3. 82-4. 04(1H, m), 
4.26UH, dd, J=14. 0, 7. 9Hz), 4.69UH, dd, J=14.0, 5.2Hz), 5. 15(1H, d, J= 
12.4Hz), 5.30C1H, d, J=12.4Hz), 6. 75-6. 90(3H, m), 6. 90-7. 40(9H, m), 12. 75 
-13.05UH. br) 
jmftm (C2 8 H 2 7FN,0 • HC 1 ) 

(%) : C, 71.14; H, 6.43; N, 6.38 

mmm (%) c, 71.08; h, 6.53; n, 6.35 
tnnm 5 ) 

6 0 %7VMi\Li~ h U 7A ( 6 0 8 mg. 1 5mmo 1) r7U"C3fer£ 
Ltz'&^ y^f;l/x;^+y K (5 0ml ) CISl, 5, 1 
>*/ Cb, el Cl, 4] **1M?t:> (I. 5 g, 7. 6mmol) » 
fgf5t#limT, ^T-lB#f B WL/ :j :L©rg$<i (S) - ( + ) -3-^nn 



9 



WO 97/33885 PCT/JP97/00754 

- 1 - 7x*f/l/tXU =Jy ( [a) D 25 = + 1 0. 9° (c=1.0,^*y 
-;U) ) (3. 2g, 1 4mmo 1) Oi?^f;l/X;l/**-> K (3 0ml ) g« 
£«T LT^&T' 2 . 5 B#K, 4 5tt'6 BffeHf # Lfco £tc>il££*7K*K&A 

^■yi/<i:^+^> (1:2) ©*g£*g&Tigfii LTigl«£«EES* U (R) - 
(+) -5, 1 l-^tKo-5- (l-7x^f/U-2-h°aiJ^;Mf;H 
[b, e3 CI, 4 ) **-tf"fert e > ( 3 . 5 g, 9 1 %) *®M&Mk 

Ca)D 25 + 4 2 . 3 ° (c=l. 0, EtOH) 

IR (film) v m „ cm" 1 : 1605, 1490, 1460, 1350, 1300 

FAB/Ma s s : 385 [M+H] + 

NMR(CDCla) 6 : 1.55- 1.90(4H, m), 2. 17-2. 33( 1H. m), 2. 50-2. 67(1H. m). 
2. 70-2. 92(3H, a), 3. 00-3. 27(2H, m), 3. 30-3. 45(1H, m), 4. 03-4. 15(1H, m), 
5. 20( 1H, d, J=11.7Hz). 5.32(1H. d. J=11.7Hz), 6. 70-7. 40( 13H, m) 

Ttmfrffi (C2 6 H 28 NiO) 

mmm (%) : c. 81.21; h, 7. 34 -, n, 7.29 

MM®. (%) : C, 81.55; H, 7.06; N, 7.23 

mum 6 ] 

(R) - (+) -5, 1 l-ykKD-5- C 1 -7**f*- 2 — £□ U : J 
-jl,J*j\,) K>V (b, e) CI. 4) j|-*1M?e> (1 . 9g. 4. 9 
mmo 1) Oyxf^x-f;l/ (5 0ml ) i&tt K t&ft£flaK*i ~ ^ 

SiB B al, (R) - (+) -5, 1 l-ytKD-5- [1-7x7^^-2- 
fn U ^.=l;1^ ^/U) iffsV [b, e) Cl. 4 ) * *-»-fer t° 
( 1 . 7 g , 8 4%) &mt*rf U /Cx\a B a i LT»fc 0 
It* : 1 7 9 - 1 8 2 °C 
Ca) D 25 + 7. 8° (c= 1 . 0 . E t OH) 
IR (nujol) cm- 1 : 2400, 1490, 1465. 1260 

1 0 
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FAB/Ma s s : 385 [M+Hl* 

NMR(CDC1 3 ) 6 : 1.80-2. 35(4H, m), 2. 72-3. 22(3H, m), 3. 30-3. 70(3H, m). 
3. 82-4. 02( 1H, m), 4. 20-4. 38(1H, m), 4. 60-4. 77( 1H. m), 5. 15(1H, d, J=12.3 
Hz). 5.30(1H. d. J=12.3Hz). 6. 75-7. 40( 13H, m), 12.80(1H, br) 
jtrnfrVx (C 26 H 2 8N 2 0 • HC 1 ) 
WMim (%) : C, 74.18; H, 6.94; N, 6.65 
gfftt (X) : C, 74. 27; H, 6.99; N, 6.54 

mmm i ) 

6 0 %7kmit1- h U «7 A (4 7 0 mg. I 2 mmo l ) ^-5*^— r^TiSfe^ 
Lfc& s >M K (5 0 ml ) KSffiU 5, l l -S*h Ko^< 

>V Cb, e) CI, 4 ) sr+IMffcT;/ ( l . 5 g, 7. 5 mm o I ) £*JDX.> 
^^H^T. ^T'3 0ftfflMWl>tz o zommiz (S) - (+) -3-*o 
o - l - ( 3 , 4-;n* 1 >7i*f*) U ^ > ( C a ] D 25 = 
+ 2 0. 3° (c = 0. 9, J-)V) ) (3. 2 g, llmmol)^^ 
K (3 0ml ) jgi££ii8TU-C 5 0 t:T*5 ^H8I^Ufco 

CftU ftK^;u<h^^> (1:3) ©S^fgiTtlgffi LT2g&£MI£@* 

(3 o o : i) (Dm^mm-cmiH lt^^ees* u (r) - 

(+) -5, I 1 — S*b Kd— 5 — C I — (3, 4-^l> + ->7x^) - 
2-fD'J i?s<>V Cb, e) CI, 4] (2. 8 

g. 8 5%) Mffei^tltifco 

(a) D 25 + 3 0 . 6 ° (c= 1 . 0. E t OH) 
IR (film) v.., cm" 1 : 1576, 1516, 1492, 1464, 1264, 1236 
FAB/Ma s s : 445 [M+H] + 

NMR(CDC1 3 ) 6 : 1.60-1. 94(4H, m), 2. 16-2. 32( 1H, m). 2. 46-2. 64( 1H, m). 
2. 66-2. 86(3H. m). 2. 95-3. 25(2H, m). 3.39C1H. dd. J=9. 3, 13. 0Hz), 3.88C3H, 
s), 3.89(3H. s), 4. 10UH, dd, J=3. 5, 13. 0Hz). 5.2K1H, d, J=ll. 8Hz), 5. 33 

1 1 
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(1H, d, J=11.8Hz), 6. 66-7. 40( 1 1H. m) 
Ttmfttfr (C 28 H 3 2N,03) 

mmrn (%) c, 75.33; h, 7.27; n, 6.28 
mmm (%) c, 75.03; h, 7.03; n. 6.11 
mmm 8 ] 

(R) - ( + ) - 5, 11 -v>'t Kd- 5 - C 1 - (3 , 4 ->V h + ^7i 
-2-tfo'; s?.=.;k**-;iO / Cb, e) Cl, 4) ^-9-tft° 

> (1. 5g, 3. 4 mmo 1 ) Oi^if-^-x^ (3 0 ml ) ^jfi[{CSIfD^ 

a«tt*T-tr h>^£H»fiU (R) - ( + ) -5, ll-^bKo-5- 
Cl- (3, 4-^h + ^7x^) - 2 - fo 'J v^/M ^;U) 
Cb, e) Cl. 4) ( 1 . 4g. 8 8 %) ■> 

M M. : 1 0 6 - 1 0 9 V 
Co] D 25 +0. 3° (c=l. OsEtOH) 
IR (nujol) cm" 1 : 2855, 1515, 1490, 1465, 1265 

FAB/Ma s s : 445 [M+H] + 

NMR(CDCls) 6 : 1.60-2. 50(4H, m), 2. 60-4. 15( 13H, m), 4.26(1H, m), 
4.68UH, m), 5. 16(1H, d, J=12.5Hz), 5.32QH, d, J=12.5Hz). 6. 70-7. 40(1 1H, 
m), 12.670H, br) 
7C^*ff (C* t H«N,0» • HC 1 • 1.2 H 2 0) 
mmffi. (%) : C, 66.89; H, 7.10; N, 5.57 
mmm. (%) : C, 66.77; H, 6.86; N. 5.85 

mmm 9 ) 

6 0 %7&mit-h h 'J ^ A ( 3 0 0 m g . 7. 5mmol) ttfoz--7-frX'tit 
frLtz'ik. £M ;M«* •> K (3 0ml ) KfflWRU 5, 1 
O*/ Cb, e) Cl, 4) 3MMM?fcfy ( 1 . 4 g, 7. Immo 1) ^M, 

a«»HaT. Mt?4 o#ra*#Lfco zommz <s> - c+) -3-* a 

□ -1- (4-->7;7i*f;P) tX>jy> ( (a) D"=+l 6. 7° (c 

I 2 
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= 0. 5, ) (l. 7g, 6. 8mmol) ©y^f;l'X;^+> 

k (i omi ) fem&ffiTLxmffi.x~i i mm. a QVxemmmwLtz 0 s.m 

-CftU W&tx.+tot'^Ws (1 : 2) ©iB£^T»ffi LT»«fc£«ffiS 
*U (R) - (+) -5, 1 l-^hKo-5- [1- (4-J/7/7**f 
;U) -2-t'D'J-^-;l'/f/l'] VOV (b. e} (1, 4] 3M»-1M£e> 
(0. 4g. 14%) ^ffei^itltftto 
CaJ D"+4 3. 6° (c = 0. K EtOH) 
IR (film) cm" 1 : 2230, 1810, 1575, 1490, 1195 

FAB/Ma s s : 410 [M+H] + 

NMR(CDCls) <5 : 1.55-1. 90(4H, m), 2. 20-2. 30UH, m), 2. 50-2. 65(1H. m). 
2.70-2.90C3H, m), 3. 00-3. 12(1H, m), 3. 13-3. 23UH, m). 3.37(1H, dd, J=8.9, 
13.1Hz), 3.97(1H, dd, J=3.9, 13. 1Hz), 5.20(1H. d, J=11.8Hz), 5.3K1H, d, 
J=11.8Hz), 6.75-6.88(3H. m), 6. 90-7. 02(1H, m), 7. 02-7. 10(2H. m). 7.23 
-7.35C2H. m). 7.30(2H, d, J=8.2Hz), 7.59(2H, d, J=8.2Hz) 
imftffi (C 2 tH,7N,0) 
W&m (%) : C, 79.19; H, 6.65; N, 10.26 
mm (%) : C, 79.09; H, 6.72; N, 10.15 

mmm i o ] 

(R) - (+) -5, 1 l-^tKo-5- (1- (4->7y7xW) 
- 2 - h°n "J *M Cb, e] CI, 4 ] *- + -*-trt: > 

(o. 4g, i. ommo i ) ©^^oo^ (2mi ) mmzmnmitfcm 

&i??nu* ?>t i?^*^-TJU<Dfe&mm^mgi£&L. (R) - (+) 
-5, 1 l-y'tKD-5- CI- (4-^7;7iW) -2-t'DU^- 
/M*/U) if<>V Cb, e) CI, 4 ) >mtti£ (0. 3 5 g. 

7 8%) &m&7 M Xl*£kt Lxmzo 
St* : 10 9-1 1 2 °C 
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(a] D z5 -t- 1 0. 8° Cc = 0. 2.CHCU) 
IR (nujol) i/... cm - ' : 2230, 1490, 1260 
FAB/Ma s s : 410 [M+H] + 

NMR(CDCU) 6 : 1.85-2. 10(1H, n), 2. 15-2. 40(3H, ■), 2. 70-2. 90(1H, m), 
2.90-3. 10(IH, m). 3. 10-3. 30(1H. m), 3. 42-3. 60(2H, m), 3. 60-3. 80(1H, m), 
3.87-4. 03(1H. m). 4. 27(1H. dd, J=14. 1, 7.2Hz), 4.7K1H, dd. J=14. 1, 
5.6Hz), 5. 13(1H, d, J=12.6Hz), 5.3K1H, d, J=12.6Hz), 6. 88-7. 00(3H, m), 
7.00-7. 40(5H, m), 7.34(2H, d. J=8.2Hz). 7.63(2H. d, J=8. 2Hz), 12. 90-13. 10 
(1H, br) 

Ttmfrffi (C 2 7H 2 7N,0 • HC 1 '0.5 H 2 0) 

(%) : C, 71.27; H, 6.42; N, 9.24 

mmm (%) c. 71.25; h, 6.20 ; n, 9.32 
tmmm 1 1 ] 

6 0%7K^b^-h'J^A (4 8 0 mg> 12mmol) &G1&^— T)Wfflfr 
Ltz'&, yyf;K;^+yK (4 0ml ) KffiBU 5, 1 1 - ^tKn^X 
>V (b, e] CI, 4] 3MMM?fcf> (2. 0 g, 1 Ommol) ^JOX., 1 

m&m%r. ^isx-3 ofrmmwvtzo z&mmz cr> - (-) - 

- 1 - (4 -/ h + ->7x^f;l/) t°^'J i?> ( CoO D 25 =-7. 4° (c = 
1. l.^^y-^)) (8. 8g> 3 5mmo!) Oyyf;^;l/^->K 
(3 0ml ) ttftteM-CiTFL-Cfl O^KfflE^U/Co E&ifc**KzR+K:aAU 

<h^*-9-> (1:2) ©a^«ttET?»tfJUT»ttE«r«E«*L. (S) - (-) 
-5,11 -yk Kp-5- CI - (4 -/ h + '>7i^f^) -2-t°D'J v 
=-)V/*M (b, e) CI, 4) 1 2. 0 g. 80%) 

[a) D 25 - 3 4 . 9 ° (c= 1 . 0, E t OH) 
IR (film) i/«„ cm" 1 : ^WJ 1 <D@»iO t/c 0 
FAB/Mass : ^JfiPJ 1 ®iW-ffc^©&©£— »Ufc«> 
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NMR(CDC1 3 ) <5 : mMM 1 (DBmit&®}£>b<Z> t— ifeU/c 0 

mmm i 2 3 

(S) - (-) -5. 1 1 -5>fc Ko-5- Cl -(4-^ F + y7x7>f^) 
— 2 — t° o 'J — "f- if<>V Cb, e) CI. 4 t°> 
(12. Og, 2 3. 2mmo 1) *5>*ooy*> (5 0ml ) ftttdfifttt 

r/u»tt*iniL. 5#ra8H$ufc&, sa*«E9*Lfco 

3KS<&£T-tr h r;U©fi^«ME^^S»i&b, (S) - (-) 

-5,11 -5>fc Ko-5 - CI- (4 -/ F+->7x^f/l') - 2 -fcfo'J y 
-t\,**iV\ if<>V Cb, e] CI, 43 **-tt-t?b°>£&i& (9. 5g, 
7 3%) £!&€!^UXA a B B £bT#fco 
St* : 1 7 5 - 1 7 9 °C 
Ca) D 25 — 1. 5° (c= I. 0. E t OH) 
IR(nujol) cm- 1 : ^J£0J 2 ©iftrtfc£^©t>©i:— IS: Ufco 

FAB/Ma s s : £ififtl 2 ©BfcKfc£«W> kOi-IfcU/Co 
NMR(CDC1 3 ) <5 : !£&fc#J 2 (Dg^k^cDfccDi-SfeL^o 

TG^tW (C 2 tH S oN 8 02 • HC 1) 
Ss^ffl (%) : C. 71.90; H. 6.93; N, 6.21 

nmm (%) : c, 71.91: h. 7.12; n. 6.11 

CSSJfctfJ 1 3 3 

6 0%7K^b^- h U (0. 3 4g, 8. 6mmo 1 ) ttfa3--7-)V-QVt 
frLtz'ik, if/J-jUKfr**^ K (3 0ml ) (CffiffiU 5, 1 1 - *fc Ko>> 
Ov* Cb, e] CI, 4) 5t-+if-feft°> (1. 3 8 g, 7. OramoDa 
x.. Sfc^HSlT. M"C3 0^«#t/Co C©igj£{C (R) — (— ) — 3 — 
? DO- 1 - (3, 4->J* h*->7i*^A0 fcf^U ^> ( Ca] D 25 = 
-20. 3° (c = 0. 9, i^/-;U) ) ( 1 . 8 g. 6. 3 mmo 1 ) <Z)v 
^ f-;Ux;U^4--> K (5 ml ) Sffi^iTFl/TSfi-Cl 2B#|Sk 4 0°CT 4^ 
mWLtio KJ£n*&*7K+KttAU IWxfwliliLfc, W1&Jl&7k. 

□ vh^7 7-f-i:f=j"L, gfcg?i*rt'i:'Mr-9-> (1:5) ©?M^r§^Tigffl L 
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^DD^;^i/^y-;K 2 0 0 : 1 ) <Z)iE£ig&T-igffl LT®g£MES* 
U (S) - (-) -5, 1 1 -xfc Ko- 5 - ( 1 - (3, 4-yA + ->7 
x.**)V) -2-t°D'; V-jUJI-jl,) itO*/ (b, e) Cl. 4) 

t°> (0. 8 5g. 3 Q%) &f&nmhma£Lx&ti 0 

Ca) D 25 - 3 0 . 6 ° (c= 1. 0. E tOH) 
IR (film) cm-*: mMM 9 ©i^b^Ot>O<h—^U/c 0 
FAB/Mass: ©B^fc^©k©i-gtU7t 0 
NMR(CDCh) <5: Hfl£0»J 9 <DSmit&®<D&<D£-~3kLtz 0 
TtmfrVr (C28H J2 N 2 0 3 ) 

IHf (%) : C, 75.33; H, 7.27; N, 6.28 
mm (%) : C. 75.03; H. 7.03; N, 6.11 

CflWJ 1 4 ) 

(S) - (-) -5. 1 1-^'t Kn-5- Cl- (3, 4-^ ^->7i 
-2-h'D'J-;-;Mf^ v'OV Cb, e) Cl, 4] **U-tft: 
> (0. 8 5g, 1. 9 mmo 1 ) 0yxf;l/x-f;l/ (3 0 ml ) i&j&flt&ft] 

tzm%®l&T* h^^ B B H l, (S) - (-) -5, ll-^kKo-5- 
(1- (3, 4-y>h + ->7iW) - 2 -t'D U i?—Jls/ -f-Jls) if<>V 
(b, e) Cl. 4) **lHrt e >igfi*i£ (0. 5 1 g. 5 5%) ^ife^'JX 

S16 : 1 0 6 - 1 0 9^ 
(a) D* 5 - 0. 3° (c= 1 . 0. E t OH) 
I R (nujol) v m .. cm"' : UMm 1 0 ©gffHb-^cD *>£><!:— IfcL/~o 
FAB/Ma s s : % tfi^J 1 0©@W{fc^i©fc©i:-tLt o 
NMR(CDC1 3 ) <5 : HM^J 1 0 (DBMt&MKD $><D£— ScL/c 0 
TtJt^t/r (C 28 H3 2 N 2 0 3 • HC 1 • 1.2 H z O) 

mmm (%) : C, 66.89; H, 7.10; N, 5.57 

mm {%) : C. 66.77; H. 6.86 ; N, 5.85 
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mmm 1 5 3 

6 0 %7kM4ti~ MJ *7 A ( 0 . I 1 g, 2. 8 mmo I ) ^^--r^T'St 
r£L/c&, y7f^W->K (1 0ml ) KRSU 5, 1 1-ytKny 
^>V" Cb, e) CI. O tWf> (4 5 Omg, 2. 3mmol)£ftn 
M^B^T, ^iST-3 0^«1^L/Co C©ig$tC (R) - (-) - 3 - 
(3, 4 ->fl/>y**->7i*f/l/) t°^U->> ( (a) D JS 
= -11. 9° (c = 1 . 0, -X?y-;P) ) (0. 5 6 g. 2. 1 mmo 1 ) 
fiDi^^;l/X;l/**-> K (5 ml ) ^^TLT^T-1 2 B#Rfk 4 0°CT-4 

h^7 7^-HftL. fifcgfcx*/l<<i:'v*-»j-> (1:5) (DM^JTCig 
iiiLTig&&&EES*U ^ ^ 7 A ^ d v h ^7 7 ^ - i; 

ttu ^nn^Ai^^y-yi/ (200 : D (om^mx-mmvxmt^^ 

EE@*U (S) - (-) -5, 1 l-ytFn-5- (1— (3, 4-^U 
>5>3MF">7x*f-;iO - 2-fD'j /I** (b, el CI. 

4) **inffc?> (o. 4 6g, 51%) zmt&fomtotLTmzo 

Ca]D"-30. 0° (c-1. 0, EtOH) 
IR (film) v m „ cm"': 1600, 1576, 1492. 1464. 1446, 1298, 1250 
FAB/Ma s s : 429 [M+H3 + 

NMR(CDC1 S ) <5 : 1. 57-1. 90(4H, m), 2. 15- 2. 32(1H, m), 2. 45-2. 60(1H, 
m), 2. 66-2. 85(3H. m). 2. 95-3. 10(1H, m), 3. 12-3. 25( 1H, m), 3.36(1H. dd, 
J=9.5, 12.9Hz), 4.10C1H, dd, J=3. 8, 12.9Hz), 5.21(1H, d, J=11.8Hz), 5.33 
(1H, d, J=11.8Hz). 5.94 (2H, s), 6. 61-7. 48(1 1H, m) 

imftffi (Ci7H, 8 N20 3 ) 

mmm (%) c, 75.66; h. 6.6o ; n. 6.54 

nmm. (.%) : C, 75. 38; H, 6.67; N, 6.36 

mmm 1 6 ) 

(S) - (-) -5, 1 l-xtKo-5- (1- (3, A-/*l>> ; J**r 
•>7^fA) -2-fa l Jy-/Mf;H y<> % / Cb. e] CI, 4) 
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1H?h a > (0. 4 6g, 1. lmmol) Oi?if ^x-f/K2 Omi ) ^ 

n^tltzmm&T-t h>frt>m-MikL. (S)-(+)-5, 1 1-ykKu 
-5 - CI - (3, 4-^l/>->'t+->7x^) — 2 — t°D 'J i/—)Vt -f- 
>W K>'/ (b, e) CI, 4] **iMzt°>i£&& (0. 2 8 g, 5 6%) 

lftj& : 1 5 8 - 1 6 2 °C 
Co] D 28 + 1. 3° (c= 1 . 0. E t OH) 
IR(nujol) v.„ d" 1 : 2395, 1490, 1465, 1255 
FAB/Ma s s : 429 [M+H] + 

NMR(CDC1 S ) 6 : 1. 85-2. 40(4H, m), 2. 68-3. 68( 6H, m), 3. 84-4. 02( 1H. 
m), 4.26C1H, m), 4.69UH. m), 5. 17(1H, d, J=12. 5Hz), 5. 32(1H, d, J 
=12.5Hz), 5.96C2H, s), 6. 65-7. 45(1 1H, m), 12.80(1H, br) 

Ttmfrffi (C ! ,H 1 .N ! O s • HC 1 -0.2 H 2 0) 

mmm (%) : c, 69.20; h, 6.32; n, 5.98 

mm (%) : C, 69.10; H, 6.28; N, 6.35 

mmm 1 7 ] 

6 O^TK^-fb^h'J^A (0. 3 0g, 7. 5 mmo 1 ) tttto^-r-JlsT'ifc 
frLtz'ik, i?J*Jls*)l<**> K (3 0ml ) i:Sjgl, 5, 1 

Cb, e) CI. 4] *-*1M*'e> (9 9 Omg. 5. OmmoDa 
X.. g^ffl^T. M"C3 OMM^UfCo COS^H (R) - (-) -3- 
?dd- 1 - (3 -y h + ^7x^f^) fcf^'J x> ( Co) D IS = - 8. 9° 
(c=l. 2, i^y— ^U) ) (1. 4g. 5. 5mmol) ®^^fil/X^ 
* K ( 5 ml ) m%L&ffiT LXmU-V 1 2 B^, 4 0 °CT' 2 . 5 NpHJS^ Ltz 0 

m&3-*>i't^*"*r> (i:5) ©ta^jg-cigm 

;^i>?;-;K 2 0 0 : l) ©»£tel«^aJLTigttt£:«ffiS*U (S) 
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WO 97/33885 PCT/JP97/00754 

•i 

k 

- (-) - 5. 1 l-ytFo-5- CI- h*/7xt^) - 2 - 

t'D'Jy-Wf^) Cb, e) CI, 4] **-tf-fer t°> (1. 6 4 g. 

7 9%) ^tfeMfttlt^o 

Ca)D 28 -32. 4° (c=l. O.EtOH) 

IR (film) t>».« cm -1 : 1602, 1586, 1492, 1464, 1296, 1262 

FAB/Ma s s : 415 [M+H) + 

NMR(CDCU) <5 : 1. 60-1. 90(4H, m), 2. 16-2. 32(1H, m), 2. 50-2. 63(1H, 
m), 2.70-2.85C3H. m), 3. 00-3. 25( 2H, m), 3.36C1H, dd, J =9. 5, 12.9Hz),3.82 
(3H, s), 4. 10UH, dd, J=3.4, 12.9Hz), 5.20(1H, d, J=11.7Hz), 5.33(1H, d, 
J=11.7Hz), 6. 70-7, 35(1 2H, m) 

TtmftVr (CjtHaoNjOj) 

mmm (%) : c. 78.23; h, 7.29; n, 6.76 

MM®. (%) : C, 78.55; H, 7.16; N, 6.61 

mmm 1 8 ) 

(S) - (-) -5, 1 l-ybKD-5- C 1 — ( 3 — ^ h + ->7x^) 

- 2 - fcfo U it-Jl/J *Jls) i^<>-/ Cb, e) CI, 4) **-*-fe'fc°> 
(1. 6 g. 3. 9mmo 1 ) OJ?xf;l^x-f;l/ (2 0 ml ) KftCflfflttft 

J g®l&T*hyfrt>mm£ , B L. (S) - (-) -5, ll-^tKo-5-Cl 

- (3-^ h + i/7i^f^) S>— ifOV (b, e) 
CI, 4 ) VymStm. ( 0 . 9 3 g. 53%) &m&7 U XA^t UT 

14 * : 1 6 4 - 1 6 6 °C 
Ca) D 25 - 2. 1° (c= 1. 0. E t OH) 
IR (nujol) CO)- 1 : 2400, 1600, 1490, 1296, 1258 

FAB/Ma s s : 415 [M+H] + 

NMR(CDCU) d: 1. 70-2. 32(4H, m), 2. 70-3. 20(3H, m), 3. 28-3. 70(3H, 
m), 3.8K3H, s). 3. 85-4. 02( 1H, m), 4. 20-4. 32( 1H, m), 4. 58-4. 75UH, m), 
5.16UH, d, J=12.3Hz). 5.3KIH. d, J=12.3Hz). 6. 70-7. 40( 12H, m), 12.8(1H, 
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b) 

TtmftVr (C 2 tH 3 oN 2 0 2 - HC 1) 

mmm (%) : c, 71. 90; h. 6.93; n, 6.21 

mm (%) : C, 71.90; H. 7.01; N, 6.03 

tnmm 1 9 ) 

(R) -3-^00-1 - 7x^^;ut°^u v 5 >^ffl^n»i5so'6 tmm 

IZLTM&M-KO (S) - (-) -5, 1 1 - yfc Kd- 5- [l-7xlf;l/ 
-2-fn'J V-jUJ+M [b, e] [1, 4] **1M?e> 

[a] 0 !8 + 7.83° (c=0.99, EtOH) 
IRi/nuiol max cm" 1 : 2400 (NH + ), 1600, 1490, 1465. 
FAB/MS: m/z 385 [M+H] + 

'H-NMR(CDCU) 5:1.80-2.35 (4H. m, pyrrol idinyl-C3, 4-H), 2.70-4.02 
(7H, m, pyrrol idinyl - C2, 5-H+ >N-CH 2 -CH 2 -Ar), 4. 20-4. 38 (1H, m. >N- 
CHH-CHO, 4.60-4.77 (1H, a >N-CHH-CH<), 5.15 (1H. d, J=12.3Hz, -0-C 
HH-Ar), 5.30 (1H, d, J=12.3Hz, -0-CHH-Ar), 6.75-7. 40 (13H, m, Ar-H), 
12.8 (1H, br, HC1). 

TtmttVt (C 2T H 28 N 2 03 -HC1) 
Wmm (.%) : C, 74.18; H. 6.94; N, 6.65. 

mmm (%) : c, 74.27; h, 6.99; n, 6.54. 
if&m 2 0 3 

2 -ya^-i' -/ h + ->-T-trh7xy XlOg, 43.7mmol) O/ 9 J - Jim 
&(200ml) iZ&&-cmWLU1}<t>7m<t*<ym->-hi)<yi> 0.826g (21.8mmol)£ 

so*.> mux'immmwLtzo mmz^m&u%t>ntzm%mzmiizi&fr& 

ftfei*W2-7'ot- l - (4* -J h + ^i-;!') ^9J- 
;Kll.05g)£Wc o 

2 -7Dt- l - (4* -J h + ->7x- Jl) Jx.t>J-MlQ. 5g, 45.5mmol) R 
KDb7> (10. 4ml. 113mmol )© a u * 9 >(200ml) igiftllM 
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T'M^L^A^pTsOH-H20(10.4ml, 113mmol) £ftO*-. 'Mi&VZ 0£HfK#Lfc o S 

*:SJL + )l- 1 - (4' -/ h + '>7x-^) ) fh7t Kot^-^x-f ^ 

11.09g (77.4X) *»fco 
(R)-(+)-2- fc'D'J PS—fr (3.50g, 34.6nmol)SD : (2-7*0^ 
l - (4'-^ + ^7x-^)) f h7t Knt^-^i-fMll.Og, 
35.2mmol) . IftHH-MJ^A (4.40g, 35.2mmolk 3 'Mfc-*- h V *7 A (0. 16g, 
1.04nnDol) RtfT-te h »J MlOOml) ©M^£50rT*40B#riS«#L*:o ittfr 

>: BjatJi*-^ 1 : 5&m®#J:93lfei*# ! &©(2R)-( + )-2- tKo+->^f 
jU-i- C4' h+->7i- ^ (2-fh7tKnt7-W+i/) -x^ylO 
fcfnU i?>5.76g (77. 4X) &#fc 0 

(2R)-(+)-2- t Yu^i/t+fo- 1 - (4'-^ h + ->7x^l/ (2-fh7t 
Ko b"7— vO -x.-^;l/} t°D U V s >5. 70g ( 17. Ommol h U x-^f-Jl/T I 
>4. 74ml (40. Ommol ) ® 5** no/ ^ >( 100ml) ^^C^KtK^*P8I^T. * * > 
X;l/7*-;l/^D7>f K 2.37ml (30.6mmol)£iffiTU tk^KJWaU ^i&T- 

D7h^7 7-f-i:#U ^^^tH®^«k*9Hfe?*^o(3SH-)-3- * 
an- (4 h + ->7x-;l/ (2-fh7tKDt°7-^) xf;H t'^'Jv 
>5. Olg (80X) zm^o 

mum i <tPi«tc(3SH-)-3- ^nn- (4 -/ h+^7x-/b (2-7^5 

t KDt°7-;u) x-f;W t'^'J s*>£ 5, 11-v^t Ko^>-/[b,e][U]m 
■lff>i:PI«ir«8^LTj(ffett««J«) (2R)-(-)-5,ll- : J t Ko-5-[l-[4- ^ h 
+ ->7xx;K2- f h7hKot7x;^-/) .x^/U] t°o';^>-2- -OH 
/*;b] •>><>^[b,e][l,4]^-+-9-y't ,> >1.89g (30X) TO©^7Xft/t7 
— 1. 50s (24X) tntzo 

2 1 
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±iao^a6©rgai®^l. 85g (3. 59mmol J -yK50ml 

Ltt*<£ pTsOH-H 2 0 0. 68g (3.59mmol) ^finx.. 1 6B#^ffl^b/Co KtS 

HL& 2 10-2 1 3°C£*-r(2R)-(-)-5,ll-xt Ko-5-[l-[4- / h + ->7x 
— M2- hh'D+y) i^-yU] t°n>J^>-2- -OU] /-f-fU] iSOV[b,e) 
[1,4] 5f4 s -*-tftf>«fflWft©lrtiryXAftl.33g (68X) £&fc<> 
[a] o 2 5 -22. 5 ° (c=0.99, BtOH). 

IR vnujol max cm-': 3224 (OH), 2472 (NH + ), 1610, 1514. 1488. 
FAB/MS: m/z 431 [M+H] + 

'H-NMRfCDCh) (5: 1.73-2. 19 (4H, m, pyrrol id inyl-C3, 4-H), 3.10-3.84(8 
H, m, pyrrol idinyl - C2, 5-H+ >N-CH 2 -CH(-0)-Ar+-OCH s ), 3.92-4.12 (IH, m, 
>N-CHH-CH<), 4.42-4. 55 (1H, m, >N-CHH-CH<), 5.05-5.42 (3H. m. -0H+-0- 
CH 2 -Ar), 6.13-6.24 (1H, m. > C-0-), 6.69-7.52 (12H, m, Ar-H), 10.9 (1H, 
br. HC1) 
TGMftm (C 2T H 28 N 2 0 3 -HC1) 
III {%) : C. 69.40; H. 6.69; N, 6.00 
mm (%) : C, 69. 29; H, 6.70; N. 5.93 

&mm 2 1 ) 

VjWuvJ K5>0. 365ml (4. 18mmol)0-;? uu / 9 >mffiZ^ 
ffl^T-78 °CX-MWLtZi)<t>/ +>1>*J17 **~> K 0.593ml(8.36mmol)©^?o 
a/?> (3ml ) mfotffiTL. 1 5ftmmWLtz<> p|fl!tT(R)-(-)-5, 11- 'J 
t Kn-5-[l-[4- J h + '>7x^U (2-b Ko*->) xf;l/] t°P'J -^>-2- •< 
yU] ^>y[b.e][l,4]**-+r-t?t°>1.2g (2.79mmol) cd-^^od^^ 

>(15ml)*g?££iirFU 2l$IBH!l#Lfco S^^fC h U^yl/T * >2.33ml 
(1.67mmol) 0^"700^> (5ml)*g?££:7®TU i*i:#SL, mfiT'SES 
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5 : 1 )»aii*J;»Jtfejllltttt*llfc. i&4t7km<D&%lfeifc&tiax-* »jS 
1 2 2 - 1 2 8 0 C£7jvr(R)-(-)-5, 11- ^ t Kp-5-[1-[4- t l«+v7 1 ^ 
(2-**v) fa'J^>-2- -OH ^f/H ^>*/[b.e][l, 41*4-* 

4fb°>£&£©3lfef&;fc452mg (35X) £*#fc 0 
[ a] D 25 -8. 1° (c=1.00, BtOH) 

IRvnujol max cm"': 2596 (NH + ), 1684 (C=0), 1602. 1514, 1492 
FAB/MS: m/z 429CM+H] + 

'H-MK(CDCU) 5:1.90-2.53 (4H. m, pyrrol idinyl-C3, 4-H), 3. 33-5. 18 
(11H. m, pyrrolidinyl - C2, 5-H+>N-CH 2 -C(=0)-Ar+-OCH,+-0-CHH-Ar), 
5.32 (1H, d, J=12.9Hz, -0-CHH-Ar), 6.62-7.43 (10H. m, Ar-H), 7.73-7.87 
(2H, o. Ar-H), 12.9 (1H. br, HC1) 
Ttmfrffi (C.tH.sNsO, -HC1) 
Wmm (%) : C, 69.74; H. 6.29; N. 6.02 

nmm (%) : c. 68.59; h. 6.29; n. 5.68 
mmm 2 2 ) 

cis-4-t Kn^*>-D- :/o »J v(3. OOg, 2. 9nmol)©i? / - MlSmimffimz 
ig<b^5i--;P3.27g(27.5 ranoD^rSTTiSTb. ftHKaBftT. 2mfflMWLtz 0 

sistt*aM8LT-fe v >&im?L7ki%vtz 0 ^mbtzm^msii: m& 153- 

1 5 5r£-7jrr(2R, 4R)-(+)-2-(ih + ->y7^-^)-4-t Kn+->t'oU^> 
£gfc£©&£Jffl£W H B B 4. 23g (94. 5X) £ft/c 0 

(2R, 4R)-( + )-2-( i b*->*7;l/*x;l/)-4-t KD*i/fD U 
6. 60g (33. 7nmol)OT-tr h— h 'J ;K 60ml h 'J * A8. 22g (77. 6 

mmol) > i-J h*->7x*f* 7"ov^ K(8.71g, 40.5nmol) Stfa-Mb^h 
V OA(150mg, l.OnnnoD^JD^.. 40-45^^6 5i^^«l$ U/c Q U 
7K(250ml) l»xfM!||i| Ufco IfcSfcxfvl^I£i&fa&£*TTfcrS^ 

U^A-Cft*»Ufc» N «BETt?»«E*e*U, »fe»rt*©(2R. 4RM + )-2-(x h 
+ y^^'-^H-tKo+->-l-(4-^ h4->7x. t'o U x>(5.85g, 
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59. IX). &mz 0 

(2R,4R)-(+)-2-( h + ->^;U-n-;l/)-4-t Kn + ->-l-(4-y h + y7x^f 
)V) t'D'J 6.00g (20.5mmol) OTN-yWvrnt^xf >25ml 
(144 mmol) <D : J9 an/ 9 >( 100ml) jg&dMOMCl 9.32ml (123mmol)&7i8TU 

U H*ife^O(2R, 4R)-( + )-2-(ih^>'^^fe;l/)-4-( ^ h*'>y 
-l-(4-y h^->7x^fiH b°D'Ji?> (6.20g :89.8X ) £»*io 

Uf^AT^i-^A/W K-7-< K690mg (18. lmmol ) ©jc— r/U (15ml) SS 
S^C7K^T-C(2R, 4R)-( + )-2-(^h + ->^^"-^)-4-( / b^r^/ h*->)- 
l-(4- / h + ^7xW) t°D»J^> 6. lOg (18. lmmol) <£>jL--r;U (15 ml) 
i£&£?®TU f5ji&-C3 Gftffl. ^^T^zST-3 0^riil$l//:. SCc^iC^ 
TT-tK (0. 7ml )&mN7fc&ffc^ b U ^AtK&&( 0.7ml) S-Wg&iSTU I^&-C3 
0#«#U ££K7jc(2.1ml) £»0;l> ^iST3 0#Ra8&#Lfco B&Bfc-7r*-> 

T?mmz&2:-tzztiz£t)WineLmtfi<D w, 4R)-(+)-2-(t Ko^wf-AO 

-4-(y b*>J t*-»-l-(i- / b*->7i*f-/U) b"o'J ^>5.30g (99. 3X) 

(2R. 4R)-(+)-2-( t Ko+-/> *-/U)-4-( / b**>7< h*->)-l-(4- / 
■7i**;U) t'DiJi?> 4.50g (20.2nmol) HJ if-/l/T ^ >2. 40ml (23.8 
mmol) <Di??uu/ 9 >(35ml)^IC7K^TT*^ * >x;l>7 *-;^07^ K 
2. 62g (22. 9mmol )£fiST U ^iST* 4 . 5 nWkW Ltz 0 5Eft&£ v ? n n y * 
>T'3&*RU MJ^Stf-h '/^A/JcjgjBu 7K, StftSft^/jcTiltfCftfrU & 

?07hy / 77^- (n-^l7->: K®!if-/U=2 : 1 )KTfll»U feffei* 
#©(3S, 5R)-(+)-3- ?cra-5-(y h*->> h*->)-l-(4-y h^rv/7xW) 
tr/<Ui?> 4.82g (87. 2% ) *mz 0 
(3S. 5R)-( + )-3- 7DO-5-(^ h*'>/ h + ■»-!-( 4- y h*->7i*f^) 
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b°^'J Vy&mxm 1 tmniZLXL 11- Ko^>V[b,e][1.4]**-«H? 
t°>i^L-Ci5&^fer4^©( + )-5, 11- vkKa-5-[[ (2R. 4R)-4-(^ 
N*->H-(4- y h + ^7xW) b 0 D'J^>-2- S^<>7[b, 
e][l,41 7t-^-9-tr'h°> 4.30g( 72.6X)£#fc Q 

( + )-5. 11- ytKP-5-[[ (2R, 4R)-4-(> h^>)-l-(4- / h + v7 

x*^;U) t°D U y-l-'i A/] t+M i^OVlb, e][l, 4]**U-trt°;/ 4. 20 
g (8.85 mniol) V/ ? ;-M4m)mmzi O^^Oml)^*., ftl&ilflrF. 
imrmWLfZo / 9 J -;^MffiTT-S*t IN NaOHTki&iBtefin*.. ftKxf 
^-Cfljffl U*i 0 ft&^>M/JI£t&?n:££7kTi$fcfrU MzKBiElfe^" h U *J*Him 
«ET"«»E*a5feLfco aS*v"i*TO5A^7h/77< - (ft 
Sxf;i/) iCT*?IS2U ^ffe7^7 7 x©(+)-5,ll- ->'h Kn-5-[[ (2R, 
4R)-4-h Kn*->-l-(4-> h + i/7xW) t°oU^>-2- -OH y-f-Jl/] v 
^>-/Cb,e][l,4]3r4-tf-tffcf> 3.02g (79.3X)£#A:o 

( + )-5,ll- i>tKo-5-[[ (2R, 4R)-4- t Ko + y-l-(4-^ h + i/7xW) 
fD'Ji?>-2- <<;U] yf;b] ^> , /[b.e][l,4]**1^t"> 660mg (1.53m 
mol). h M 7 tX7>f >1. 04g (3. 98mmolK £.t,§&486mg (3. 98mmolK 
DEAD 693mg (3. 98imol f- h 5 t KD7 =y >(15ml)i£&£Mfft#ffl^ 

T\ ^tST-2 0KfF5«#L^o KlEift*-!-— r-^"C*iRL. tSIB^BftTK^ h U 

^ffiTTi§fil^S*L/fco S$^>'JW*7A^07h^77^ - (n-^ 

ftgfei*-;U= 1:1) KT»RU «JtfeT*^7 r XCD( + )-5-[[ (2R, 
4S)-4-07>f ;M-*->-l-(4-y h*y7x*f^) t°oU^>-2- <OH 
^]-5,ll- ytKD^> > /[b,e][l,4]tmt , > 680mg (83.3X)£^ 0 

(+)-5-[[ (2R, 4S)-4-'<:'7"<f ;i/**->-l-(4-y h + ->7x*f;l/) t°DU->" 
>-2- -Ol/] ^*-;U]-5, 11- iSt Ko^>y[b,e][l,4]*4riH?t?> 870mg 
(1.63mmol) ©x-f;b (15ml) ig&K NaOH 460mg(11.4mmol)<Z>y * y -;U(60 
ml) ig&£2ni;t. ^iST- 1 B#™^L/;o RJfc«E£»*B&. TK^-fci— f-;UT- 
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JV) IZXmgkL, ffe7^l/7 r X©( + )-5-[[ (2R, 4S)-4-h Kn^->-l-(4-> 
h + y7x^f^) fcf o 'J i/ >-2— 1* yl>] ^^^]-5, 11- Kn^> > /[b,e] 
[1.4] **1Hfe> 680mg (97. IX ) £#/c 0 

[ a] D 23 +33. 6° (c=1.00, BtOH) 

IRy film max cm"': 3430 (OH) 

'H-NMR 5:1.40-1.56 (1H, br, OH), 1. 74-2. 00 (2H, m, pyrrol id iny 1-3- 
H), 2.33 (1H, dd, J=10.0, 5.2 Hz, pyrrol idinyl-5-H), 2.57-2.84 (3H, m, 
NCHHCH 2 Ar), 2.99-3.17 (2H, m. NCHHCH 2 Ar, pyrrol idinyl-2-H), 3.34 (1H, 
dd, J=13.0, 9.2 Hz, NCHHCH). 3.45 (1H, dd. J=10.0, 5.6 Hz, pyrrolidin 
yl-5-H), 3.81 (3H. s, 0CH 3 ), 4.11 (1H, dd, J=13.0, 3.0 Hz, NCHHCH), 
4.30-4.44 (1H, m, pyrrol idinyl-4-H), 5.21 (1H, d, J=11.8 Hz, OCHH), 
5.32 (1H d, J=11.8 Hz, OCHH), 6.73-6.86 (3H, m, Ar-H), 6.85 (2H, d, J= 
8.5 Hz, Ar-H), 6.92-7.12 (3H, m, Ar-H), 7.12 (2H. d. J =8. 5 Hz, Ar-H), 
7.22-7.35 (2H, m, Ar-H) 

TtmfrVr (C 27 H 3 oN 2 0,) 
Wfaife. (%) : C, 75.32; H, 7.02; N, 6.51 
mm®. (.%) : C, 76.99; H, 7.10; N, 6.27 

( + )-5-[[ (2R, 4S)-4-b Kp + ->-1-(4-^ h + ->7x*f;l/) fc°n 'J * >-2- 
-f;U] >^;H-5, 11- Knv^<>y[b,e][l,4]^+-9-tfh:> 630mg (1.46mm 
ol) Wtuat *>(5ml) &&iCt&fo£<t7K^i-7^l/i§&(0. 5ml )£Jj0*.iS 

9, HL6 1 8 2 - 1 8 4 rSr^-TftSfe^'J XA H B H ©(+)-5-[[ (2R, 4S)-4-t Ko 
+ ->-l-(4-^ h + i/7i*f;H t°DUi?>-2- -OH >f-/H-5,ll- i?h Kn 
^y/[b,e][1.4]3j-^-i?t?>taWe 690mg (100X) *'&tz 0 

[ a] d 25 -2.5° (c=1.00, EtOH) 

IRynujol max cm" 1 : 3255 (OH), 2800-2300 (NH + ) 

FAB/MS (positive ion mode) m/z: 431 (M+H) + 

1 H-NMR <5:2. 00-2.20 (1H, m, pyrrol idinyl-3-H), 2.260H, dd. J=13. 1, 
6.0 Hz. pyrrol idinyl-3-H), 2. 93-3.33 (4H. m. NCHHCHsAr, pyrrol idinyl- 

2 6 
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5-H). 3. 48-3. 66(2H, m, OH, pyrrol idinyl-2-H), 3.78 (3H, s, 0CH 3 ). 3.84 
-4.02 (2H. m, NCHHCHsAr, pyrrolidinyl-5-H). 4.28 (1H. dd. J=14. 1. 7.3 
Hz, NCHHCH), 4.50-4.62 (1H, m, pyrrol idinyl-4-H), 4.58 (1H. dd. J=14. 1, 
6.1 Hz, NCHHCH). 5.15 (1H, d, J=12.4 Hz, OCHH), 5.36 (1H, d, J=12.4 Hz, 
OCHH). 6.78-6.95 (5H, m, Ar-H), 6.95-7.17 (5H, m, Ar-H), 7.20-7.38 (2H. 
m. Ar-H). 11. 95-12.20 (1H, br. NH + ) 
jtmftVr (C 2 tH S oN 2 0 3 - HC1) 

gffcte (%) : C, 69.44; H. 6.69; N, 6.00 

mm (%) : C, 69.94; H. 6.97; N, 5.92 

mnm 1 ) 

rmm^^mzvt^xu^ u ntfe-tz zt\zx^, i <o ±m 5 0 mg 
mmm 20M 5 omg 

m& 2 0 Omg 

^il-tr^D-X 4 Omg 

Xf7'J >tt-7^*v">A 5mg 

wmm 2 ) 

mmm2<D<t&® somg 
nm 9 omg 

h^*o=i->«lt» 6 Omg 

?jU? 3 Omg 

X-rTO 1 Omg 

(tttMUl] In vitro ti **H>ffi&ttm OfiLf) 
Cr j : CDittt^ -y h (#fi ; 3 5 0 - 4 0 0 g) ©Bfifl^:*:i&M2:J8ffl U 

•i^a^^RL^o z.(D^mm^^m.^if^ mm% 5%. -gftYt^5% 
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^AiK^ti, UT'T. • ^>4f-5'T h?S^^77 U OA-? Is7*m 

(7 8. 9 mM©NaC U 4 3. 8 mMOKC U 2. 0 iM©CaC 1 * , 
1. 2 mM©MgS0 4 s 1. 2 idMOKj H,P04 , 2 5 mM©NaHC0 3 > 
1 0 mMO^-x) CS&lTSCtKiOl^-tf/io 

Oy/-a$frt&0 4 0 4 3 5 9 A 1 ^KiEfc£ft/^fc^A£ffl^*:o ilfrfOA 



[A] 

ciaram] in vitro ft fris* i****)\*&mm mm) 

Hartle yftW&eA^y I* (f*S :400-450 g) ©mB§£taW2B 
Bms%) &m%\stiZ WOtls?* •^>Hf5'T hiS+CHWCo EH© 

^^iz^mt&^tuvyyA^t.ti^i^) om,-? i^rxm (43.9 

mMcDNaC K 7 8. 8 niMOKC 1,1.2 mM©MgS04 , 1. 2 mM 
©K, H 2 POa . 2 5 mMONaHCOa . 1 0 mM©? - ^ - x) dg&L 
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< 

watzittztik* cnc»jg*<2 wMmm-tez ±r>i~c a c 1 2 £«-r& 
^^tWb^igl ( i Csoffi) £ tra i t/io a l i io m bfrT'$>z> 





•h)\,i/^l****)\sftVmm (I C 6 o, nM) 






%mm 2 


2 5 0 8 5 


4t<&® A 


3 6 0 1 8 0 



tM&m 3 3 In vitro ttffc (-5 y -/ffijfcx h l^X (WR S ) ^rJlsX'Offfl 

Williams ^©^[Gastroenterology, 94, 611(1988)] i:f l;tffo/: 0 BP^, 
C r j : CDtltt^y h (6-7i!l&) £^-TMZ&*)&mKmmV, ZOm 

UX^ftfLMT'l ^IfflJfcSU *©fiSJ{CM£ft*:3SM:£fii]5£L^o ft 
fc\ tMftfls-&ttli. xhux^§ate3 0^iJj{c^pS#bfco lE^rSMi, 

ittJDC^-r-S 5 0 %WJfflM ( I Dsolfi) aitchf ield-Wilco 
xon&lwJ^HajU *©e**S2-li:^Ufco X. fcWftffc^fcl Omg 
/kg £&nt£^Lfc££©Wl^£*i6^o *©fe«*S2 - 2 i^U: 0 
4 ) 5 -y h T'©P&£f£ffl 
Tail c u f f j*t^i;T^To/Co C r j : -y h (8 - 
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« 

5-me>ttmz1ti-r2>&E. (mmHg) <D®MW&£ *) . &^WM<0&LE.fr*> 2 0 
mmH g®^0E^l;5M^E D?oI<!: Itftti U ^<D^^m2 iZ^Lfz 0 

12-1 











( I D 5 o, mg/kg, p.o. ) 


(ED jo, mg/kg, p.o. ) 


ni^y 2 


3. 1 


> 1 0 0 0 


HWJ 4 


1. 8 


> 1 0 0 0 


ffc£$ a 


3 4. 8 


> 1 0 0 




6. 8 


4. 0 


m.2-2 




mm (%) 






2 0. 0 




<t<k®2 


5 9. 7 






6 5. 6 






4 8. 0 




it&m 1 2 


6 0. 0 




tt&m 1 4 


5 5. 4 




ffc£4Jj2 l 


4 5. 8 





Cr j :CDtm.7vh (7-8»tt) C 0. 5 %/■ *J\rk/Ua- XlZMffi 
ZittzW&lt&faZ 0 0mg/kg*SP«!4U 1 . 2 6 Bf HJffcoHtfL© 

3 0 
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■7 -V hffit?L£>U 


tm. (mm) 






& 




i nmk 


2B#Pb1& 


6B#PeS!& 




2 


0. 9 7 


0. 9 0 


0. 7 7 


0. 9 7 


mmm 


4 


0. 8 0 


0. 7 0 


0. 5 7 


0. 7 0 




A 


0. 8 5 


2. 1 8 


2. 2 7 


2. 6 2 



Cr j :CDtlii5'yh (7-8St^) tC. 0. 5 %^ ■f-ylHrJUn-XUHS 
$i±f:StM^l 0 0mg/kg^SnS4U 1> 2 Rtf 5 B£P a 1&©#iS 

^4 









i (X) 










mmm 2 


0 


-0. 1 


-0. 2 


fUfctfJ 4 


-0. 3 


-0. 2 


+0. 1 


. A 


-0. 5 


-0. 6 


-0. 5 



2 4IW&£LfcddY&iSi£^ r >X US!*) tC. 0. S%/*JU*>l<u- 
5 0%S[?Effl4 (LDaoflt) 5 IC^Lyio COdi^^ 
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g5 





5 0 %Si?Effl# 




(LD50, mg/ kg, i.p. ) 


mmm 2 


1 7 5 


%mm 4 


> 2 0 0 


liSSffl 1 2 


> 2 8 0 


A 


1 6 2. 5 



Crj :CDiitt7-yh (651ft) 0. 5 %/ *-7l/-fe^D-Xi::»iB3# 
2 1 2 <Dtt<£^ 1 0 0 m g/k g 1 B 1 0 1 MtmW&U^ 
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1. HBW CI] -casn*5, 1 l-^tKD^V , Z (b, e) U, 4) 




R s 



[I] 

T-0 (CH,)„ 0-m (nlil, 2X113) R 3 (iTK^T-XJit 

Kd+->S*IU R 4 StfR 5 (il^— Xli^-oTTK^^FXIit Kd+-> 
U ^ b < te—miZte o T = 0 ££"To ] 

2. — AifciC (nt, R',R 4 &tfR 5 ^tK*©^****^ 1 

f*. im^6«»r^$n-s-e-©^xii^n^©*fD^o 

3. -test CI) *K R l &tfR 2 A^-X(i^oT7KmH^ "U?>W^ 
X(ii£«ftT^3+->S^S-r*^ R 1 £R 2 jfrWKTkJIHSF?- 
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~4 ©tvfn* i TO«Sc®m#^ &s^tttci^£ft**©£xii*ft£© 

6. (R) - (+) -5. 1 1 -v^t KD- 5 - Cl - (4 -J h+y7i^f 
;U) - 2 -t°o'J f-AO •>'^>"/ Cb, e) Cl, 4] **-«Hf t°>. 
ISIS^etK^^ $ ft* *<Di£Xte-£ft *fQ^o 

7. (R) - (+) -5. 1 1 -S^fc Kp- 5 - Cl - (4 -7;l/tD7z^f 
;U) -2-fD'J^;Wf;W Cb, e) Cl, 4 ) b°>, 
HS^WtC^ $ ft 5 *-©i£Xli-£ft hQ>-mM&o 

8. HK^(I)t'I^5, 1 1 -S*k Kp^V'/ Cb, e) Cl, 4] 
**1Mft: *©&i£#l1£tt. m3^toKtm£ftS*©i&X<;|;-Erft 
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